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^ ^'^g^ ^£^1 ^^V^ 4i;^>^e1^ ^^^«o>T^<^l ^tb ^AS, ^ ^^^r, 
71^ >a-<^l ^Si-^ ^ sflc ^^1-^0.5. t§>^^e>^ ^:^]^. ^71 

i^V^Hl^^^ -^71 ^el^ 7moi] c^.^^^^ ^el^# ^^^^V^ ^^1^. ^7l i 

£. 4 
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^£.^1 4i^V2l 4i^]-^e1^ {Method of forming isolation film of 

semiconductor device} 

i£ 6^ ^7lS)-«h^ -^tfl ^elS- 7l^<^l cf^^ S.^^ 

SEMCScanning Electron Microscope) 

100: ^Sl^ 7]:^ 102: sJfl^ 

104: ^2)-^ 106: S.S.efl;=^]iH 

110: c]-^^^ ^Sl^ 112: i^>^el^ 
120; ^ 

130: ^^cfl^^ 140: 7]^^^ 

150: 160: 
W: no]^ 
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<12> ^ tiVH:^ 4l^>^ >ll2:1}-'g<Hl ^tb ^.a-S.. C-l^ ^>Hl*>7il^ ^7]^^^ <i1 

<5l-g-5^1-<^ ^^^V^^V *Vfe -¥-^<=^] T^^^^ -iel^-^ ^^^tb ^ ^^(thermal 
oxidation) ^^j* <^l-g-^H ^-^^^ ^n^]^ dJi^V^e^^i-^ ^^^^fe ^> 

<i3> i^]s.sl ^^>^ ^tiV^-^s i5i;<V^El ^^^S- 4i;^>^el 

(Shallow Trench Isolation; <^]^} 'STI'hI- f") ^^i-i- ^^l-g-s-fJl ^cf. ^ 

<15> Jl^£ ^^^■^"l-(High Density Plasma; HDP) ^Sj-^^ ^^^}'^ °fl^t!: 
cV. <^l«fl, HDP ^2|-^^ H^^lvfll- ^fl^*m>H ^^^S^ ^;7>;^1 

#^^1 ^^i-slfe <^1o1^i, HDP ^^■7]A]^ <?i^l- 

(Chemical Mechanical Pol ishing)sl-cx^ ^^:^t!:T=f. ^7] ^^7]:^]^ 9^^} -g-^j^ ^7] 
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€ ^>a(well junction) ^^^3)- ^^>^ ^-^ItFcf. cf#<Hl , 

<16> ZL&lul-, H^^l ^^21 ^i:(shrink)S. l-e^-Z.D>i- o]^^ e^^] ^a^^ 

^^o] o]^o,^^ HDP ^^^^ ^ ^(gap fill)«- nfl H^^l^l -^^o)] ^ 

(over-hang) ^^53r>ji vc^b^^^ H^^l ^<^1 -sSCseam) a.<5l^(void)7V ^^7]^ 

^:^]7} cfl^slJl ^^H, B^^ll- 7^ HDP -arsl-s]- vflofl :a.ol^7l- ^^^^^ofl 42^- 

-^sle^ ^^^^ ^ 1 ^^(thermal oxidation) <^1-§-*H 

<i8> 7]^^ uzf^m ^A^*>7i ^^c^ ^ ^si^ 7m ^ 

^*}^ 5L:&5ll^liH 31]^^ ^A^*>^ ^^l^l-, ^7l iSefl^l^^H ^fl^* ^^z]- uV^^S. 
^V-8-*><==^ 2ll:^ ^51-^ ^ ^7l sfl:^ ^^*><^ 4i^>^e|«^^2i >^7l ^el 

7l^«H] cf^A^ ^51^^ ^A^^V^ ^^isq-. 
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^^v^s^Bi- ^A^aj-i^^ 

7]-^ ^ $i:£^ ^«151JL, -^l-tfl^^Sf 7]^^^o] <a^^^ -a-^l^H ^'^] 

^ ^til^l^l, ^1-^^ ^^^<^1 ^^l^V*^ "^y] ^'^ ^^^] ^l-^^'^l 

^^MS-Ai HFSf ^l^^o] Hj^s -g-ofl^ A>^^ ^ o;icf. Aj-y] ^e^^o^ 

ifl^l 8V^ ^<a-^ ^7>^Vrf. 
<20> >g-7l ^ -a-Sl- O2 5^- H2O ^^7l6flAl 700- 900 °C Si ^£<Hl^i f}- 

<21> o]^}^ ^S^rH ^ ^^<H1 tq-^ ^^1<^11- ^^fl^l-Tfl ^^^} 

7]s. ^r^. ns^i^, oMs\ 7l#^o>oiiA^ ^^^91 7>^ >cHi7il ^ 

^'^<^1 <^l«fl£l£^ ^1^51^ o^&l 7M Cf^- ^BflS. 4^ 

^ ^^^S^ i^^7> Cf^ofl 7)^5]^ ^Alc^jofl o|.qt4. oj^Vs^ ^d^o\]^^ o] 

^ #<^1 #^ -^l-Hl 7l#^ nfl, o]^ cf^ 
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#sl «>s ^<^1 n AVoiofl ^13^ ^o] Tfl^fl* t^s. sl^^. a^, £^ 

cflAi Z)- :^;7i]u)- 37]^ ^'^Sl ^ ^^^^^ J^^'^'Hl^i 

-S-^a ^"^tl: 

1 ^^(thermal oxidation) <5l-§-*><^ -^-71 ^"g-^i ^^€-ir 4: 

<23> £. 1^ ^ ^^l-^Hl ^7mn^ ^^*>7l ^tb 

^^^^ £^1-<^14. :£ 6^ ^7lSl-*l-^ ^2+^ -^^fl ^Bl^ 7l4a:<^l ^^i^ 

^"E-^ ^'^^^ SEMCScanning Electron Microscope) o.^^^ , ^ 40^ 'A' «. 

<24> £ 1^ Cf^^ ^^^*V7l ^7l5l-«^-2^ ^Z^-^ ^^*V7l 

■^(120)^ ^^^^^^ Af-g-^ ^flolSJl(W) ^<a-(V)* -a 7m ^ ^d^]^9X 

^1^^^(130)3)- 7l^^^(140)<^l -a^^ ^^l^H ^^^(160) 

^ ^^15]^^. ^>^>Jd ^-^(150)^ ^(120) ^^<^1 «V 

2]-^ ^oi] :^}^^il52)o] ^A>5]i^ ^ ^<^l5i](W)<H] 

^ ^'S-CV)^ 1.5V ifl^l 8V 
<25> £. 21- #^e>^, 71^(100) ^Hl ^S. ^^^a02) ^ 5^11 = 
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^sl-B]-(i04)* ^7L>:5^ ^>^Jt!:i=1-. ^^^(102)^ 50~1000A ^5.^ ^^IS ^ 

^i^^. ^Sl-Bi-(io4)^ 500~1500A ^£5] ^^^l^. ^s^-^-(104) ^ 

4i;^>^e1<^^# s|)^(106)^ ^^^^i^. 

<26> £ 3* ^2:*]-^, sjfliQdoe)^ ^^ T3>iHS >««>-§-s><^ 

(104) ^ 3flc A}-5|-B]-(i02)# di;^V^Hl'^^ol ^A^^ «.^o^ ^el^ 7]^(100) 

* i^#^mcf. ^1^ ^^1<^121(W)1- ^(120)<^1 ^7l^*vai ^ 

<27> 3E 1 ^ £ 4# ^ ^'^^ tiV^^t!: ^^^""^"^ 

^ ^7]^-^^ 4^ ^^i-^ <^l-§-^4. 4^ 49% HF o\] 

^-i:^ ^^tb -g-^^ ^^^(160)S A>^§>c^, 7^Si\^ ^€(150)^ >^>-§-*H 4^ 

^1-S>]>a(152)^ 2:A>5:>^A-1 ^^ttcf. ^^Isj-*!"^ ^Z^-ofl AV-g-S]^ 

^lols)(w)olj7, 7]^^^(140)-2.S^ ^q-^ ^>-g-*M. ^l-tfl^^(l30)^^^ 

^V-g-t!:^. ^'S^^'^l ^sl^^l ^Hl^ ^ ^<g-(V)# 'y7>^o.^A^ ^ 

(Ar)3l- Hl%A^ 7l^l# ^«ll^(16) ^7>*Vc«^ ti11-^(bobbling)*><>^ ^^S.^ 

<29> HFsi- "^ift^oi ^-^^ :s«fl^(i60)ii- ^-§-*>fe ^Hie H-s^^i-s. >a-^ 

^ ^7]^Aj:£7l- 2.201J1, Si^ ^7l^^^£7f 1.9S- ^7l#^^£^ :x}-ol7l- §^7] nfl 
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^6)1 F- o]^o] ^-g-^ ^ ^^7l7> ^^isf^l ^o]!^. ^M'?]: ^ele S^<^ 
^>^^ ^«fl^i *(h+)ol ^^5]c>^ Si^ ^y]^^^S.7} H^^Hl wl«fl 

^i-tfl^ ^^<>\7]B.S. F- t^l^sl ^t^A^ :g-^o] 7}^n^t\-. 

<31> clel^ tiV-g-ofl o^^flA^ ^i7> t>^5«>7ll SlZL ^1^^^ F-S] ^^<^] ^^^^ 

Sia<H]^i ^^^91 Sfle|7> ^c^lul-Tfl ZLS S^o] ^3^JS|7ll ^ 

cf. <^ls1t]: ^e^^ S.^^ ^7l^sl ^si- ^^A]7i:[7, oj^Tll ^7l^j-oil 

^^1^ ^^^^ sg^tb ^3]^^ 'a<Hq-7il £1^ ^oicf. OlSf 

^7]5l-*i-^ ^2]^^ rV^^ 4i^V&Sl<=g^ol ^A^^ ^«oi ^s^^ 7l:e:(100) 

<32> HF -g-^<^l^i ^el^<^l *y=^ w>oH^(V) ^^^^ nfl c^^o] ^A^^ ^ ^ 

ol S.^ ^o]^^r^, t^e^-A^. ^^^m. ^ ^^7> ^Bl^o)l 9l7}S\o]^ tifl ^S] 

so^ tfle^ 5il-;a<=Hl^i 71-^J- ^Atl: ^^^1<?1 *(h+)oH, <^]^]^ ^el^^ 
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^ ^^^^o] «fl5l5)7] Al^*>^ Sflel tiV-l-o] ^ o;i£^ 

<33> rl-^^ cV^flo^ ^A^^arl-. 
<34> 1] 

Si + 2h+ + 6HF -*SiF62- + H2( T ) + 4H+ 
<35> ^7]<^^} aV^^ o>sflo^ tiV^A^ 2sq- 3^- ^-^^ -f-tfl 

<36> [aV-i-Ai 2] 

Si + 40H- + \h+ -*Si(0H)4 + (4-X)e- 
<37> [wV-g-Ai 3] 

Si(0H)4 — Si02 + H2O (X <4) 
<38> ^ .t^^l 4€r ^7l5)-*}-2^<?l ^jz^-^^.^ r}^^ ^^^^ :^ -f cf^ 37]* d^^^} 

^ ^«fl^ ^£(HF5q- <^m^^ ^^qwi), ^^«^^#o,l oi7>s^m ^'a-^ ^]7], 

«>-§- Al^Vol o^lcf. o]ei*3: o]^^}c^ Cf^o^ 3715]- 3ioi§ s^^^ - 

^1^-1 (ashing) ^^d* «^l-§-*H ^1^1^ ^ ^t:^-. ^7l5}-«)-^ ^z^^ 

^21^* ^^^t!" ^, *i -a:^ «i -a-^ ^ 

^^r <^1-g-l: ^ ^cf. ^7] t .ilrsl- 700 ~900X: 
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e# ^V^^tl- ^. ^ -a:^ ^l-g-^V'^ cf^^^ -arsl-^l^l^ 

H207> Si/Si02 ^]^^}^] n^^}^ c^7lA^ Si7> H2OM- 02^ ^^*><^ SiOgl- ^ 

-ar^^ol ^^^*>'S>H ^5^3.01 vhaslTll a7ls}- i^- 

2:^s:>^ ^ei§ s.^^ ^^n^S. ^^jAl^ ^ o;i7ll ^4. olelt!: 

<4o> ^eflo^ ^^].«.e)nv o. ^^o] ^^s. 9in ^^^^}^ 0]-%-^ B 

Aiz^ ^^o] oi^-ft^, HDP ^>5}-^i-^ 7j -^^<^1 

HDP ^2|-^^ tfloll :a-.ol:=7l- ^^3^611 rej-ef tiV^^l :±:7l>^ ^51^^<H1£ ^;^]7} 

<4i> zLslu)-, ^ ^^ofl ^3>^, 4i^>^e:]Hi-^ ^^^*>7l ^^>c^ 5ESeiai 

^ 1 "S-^^^s. a>:£^l i;<>^ 4i^>^5l5i-# ^ 9X^ ^i^2] ±7\^ 

wl^H HTil ^^^^ ^ ^£^1 4i^>^ ^^^ofl 4 

^ l-el-2.n> ^^Q] HDP -arSl-^ ^<^1 ^<^]B.7} ^^^S)^ -^^ tfl^^ ^ 

<42> ^ ^t^ofl o^s:>^, iJl^>^Hl^1-<^l ^Hl^ ^l<5l3Sl S^ofl ^^^SlH-S. 
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i^^^^ 1] 

21 

^^^^-^S. A>-g-^ >a-7l 7]% ^<a-^ ^7V^ ^ ^Hl^lJl, 

^cfl^^sf 7l§^^ol o^^^ ^V^o. o.^l^|.o^ ^sfl^ ^ofl - o;iiS. ^ta]5]u^, 

^>^^ ^1--^<^1 ^^l^H ^^o^l ^cj-i^Alol ^ti]^ 3l-<^ ^ 

<Hl>^i ^e]^ <='1-8-*><^ ^^*>^ ^^^S. «:V^ ^is^l ^7^9\ 4ix>^ 
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I^^^ 3] 

41 

[^^«^ 51 

^12^<H1 9X'=^^^, ^7] ^«fl^SAl HFSi- <^l^#ol -§-^^ ^>-g- 

l^i^^^ 61 

[^^^^ 71 

>fl2^<Hl ^<H>|, ^-a-.^.S 1.5V ifl^l SV^ ^17H>^ #^1^^ 

81 

02 5+ H2 ^^7loflAi 700- 900 ^S.^]^^ -a-^ IJ-^* <^l-g-*H 4^^^^ 
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[S. 1] 



140 



120. 



<?-^130 

1 ^150 

^j^^ 152 



V(+) 



'160 



[-£ 2] 



406 

-104 
402 

400 



31 



406 

404 
402 

400 
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IS. 4) 




IS^ 5] 
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